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Intro
Concerning the increased of crime rates across the country, one of the Government's initiatives in National Key Result Area (NKRA) programmes is reducing the crime index and improving the public safety [1] . The Government planned to reduce the overall crime index by at least average of 5% annually in a five years period from 2010 until 2015 with allocation budget a total of RM 2.04 billion. This indicates the action to prevent the crime is one of the priority and taken seriously by the government as it will reflects the effectiveness of justice law and peaceful national environment.
This has created an awareness to produce effective strategies in response to the Government. Therefore, it is important to conduct and establish an empirical study to examine the phenomenon of crime in Malaysia. Investigation on the crime pattern and determinants of crime rate will provide valuable information for policymakers to combat crime. Empirical studies to evaluate previous and current crime conditions as well concerning the relationship between crime and its determinants have been done by many scholars in Malaysia. Shuan [2] explored the theory and motivation of crime based on psychological aspects in his study. A study by Sidhu [3] investigated the causal factors contributing to crime. Habibullah&Baharom [4] , Habibullah& Law [5] , Baharom&Habibullah [6] and Tang [7] discussed the relationship of economics conditions in country to the crime rates. A further analysis by Tang [8] measuring other variables such as tourism, inflation and unemployment in affecting crime rates in Malaysia.
Crime forecasting is rarely used globally by police [9] . Similar scenario happened in Malaysia. In practice usually the police would target persons with their criminality and studying their strategy of implementing crime. The police will also monitor the current crime situation and will take necessary action when the crime index increases. Both of these scenarios require action taken after crime incurred. Therefore if crime forecasting can be adopted perhaps early crime prevention can be enforced. A deep study by anticipating the future crime trends whether crime will increase or decrease will give a better assessment of future crime risks [10] . Unfortunately, the research in predicting trends and forecasting future crime levels is still limited in Malaysia. Thus, this study is conducted to overcome this gap and make a valuable contribution to combat crime. By identifying the patterns in crime, the police officers can have better understanding of future crimes and plan strategies to manage them.
In this study, short-term crime forecasting was implemented by concentrating on the crime patterns (i.e.: trend, seasonal, irregular and cyclical components). The main objective of this study is to identify crime patterns using Exploratory Data Analysis (EDA) and univariate forecasting technique in Kedah, Malaysia.
Methodology

Scope of the study
This study focussed on the property and violent crime cases reported in Kedah which is located in the northwest part of Peninsular Malaysia. According to Polis Di Raja Malaysia (PDRM), violent crime includes murder, rape, gang robbery with firearm, gang robbery without firearm, robbery with firearm, robbery without firearm, and voluntarily causing hurt. As for property crime includes: housebreaking and theft by day, housebreaking and theft by night, theft of lorries and van, theft of motor car, theft of motorcycles and scooters, theft of bicycles and other forms of theft.Seventy six recent monthly crime data (January 2006 -April 2012) were obtained from Kedah police headquarter with the permission from PDRM Bukit Aman.
Exploratory Data Analysis (EDA)
Exploratory Data Analysis (EDA) approach was used to deeply understand the crime data. This initial stage was very crucial in obtaining the reasons behind the crime patterns and leads to identify the existence of trend, seasonal, irregular and cyclical components. The EDA technique used was time series plot.
Adjusted decomposition technique
Adjusted decomposition technique was used instead of classical decomposition due to the existence of nonfixed seasonal in the data this is due to moving holiday effects that commonly occurred in Malaysia. Moving holiday effects happened when the occurrence of period of holiday do not occur at a fixed date according to the Gregorian calendar but move from period to period over the years. In Malaysia, the major festivals like EidulFitr, Eid-ulAdha, Chinese New Year and Deepavali are usually related to religious calendar; hence, the dates of these holidays do not occur at a fixed date according to the Gregorian. The occurrences of these effects may influence many normal activity such as economics performance, sales, service activity and etc. and most probably crime activity. AppendixA lists the major festivals and holiday in Kedah from 2006 until 2012.
The following explain the process in conducting adjusted decomposition. Firstly, this study utilizes multiplicative decomposition analysis, assuming that all components are multiplied by each other, can be expressed as, for period of (1) The estimate monthly seasonal indices, of for crime cases are calculated using multiplicative moving averages. Three different steps involved in the calculation of :
Step 1: Calculating the 12-period moving average ( ) since the crime time series data are monthly (L=12 time periods or 'seasons' per year).
Step 2: Calculating Centered Moving Averages in time period to place the moving average value in the middle period.
Step 3: Calculating unadjusted seasonal indices.
The is assumed to compromise of two components, the trend ( ) and the Cyclical ( ) as (the estimate of ( 2 ) The model implies that (3) Hence, the estimate of with assuming that is non existence, is ( 4 )
Step Table 1 presented the percentage of changes in property crimes recorded in the same month but based on previous year. The higher percentage, more than 30%, is denoted starting September 2007 (60.44%), October (59.06%), November (71.45%) and the highest increment in December (87.71%). Early 2008 also have marked a higher percentage of changes in crime number with January (36.38%), February (46.2%) and March (44.58%). This is perhaps due to the global financial crisis from US in the middle of 2007 into 2008 [11] . The rise in food price, high fuel costs and soaring commodity prices are due to financial instability. Asian countries are no exception from exposure to problems from Western. Products and services are slowdown and increased in job losses and associated social problems. Thus the instability financial situation in country seems to have a large impact on crime index in Kedah. 
Results
Crime patterns in Kedah
Crime Forecasting
The effects of major festival and holidays to property crime in Kedah can be expressed by its seasonal indices based Adjusted Decomposition Technique (Table 2 ). For example, the value of seasonal index for Chinese New Year is 1.065 indicates that the crime are expected to increase about 6.5% above the average when this festive happens. Eid-ulFitr marks the highest effects with 9.3%, followed by school's end year break (8.5%) and Chinese New Year (6%). 
Conclusions
Overall, the findings showed that the property crime index is higher than violent crime. The impact of economic crisis also was obvious in the increment of the crime rate. Significant seasonal pattern were identified between property crime and with all major festive seasons in Malaysia (i.e. Chinese New Year, Eid-ulFitr, EidulAdha and Deepavali) together with all school breaks. Therefore the seasonal index can be a good indicator to be adopted in crime fighting strategy by the police.
